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spark 40 cms. long in air. The voltage equivalent to a 10 cm.
spark applied for but a few seconds sufficed to perforate the
sample when arranged by the above-described method. For thinner
plates of the same material, correspondingly shorter spark gaps
sufficed. By means of a 35 cm. spark it was possible to perforate
a plate of hard rubber 16 mm. thick. Plates of glass, porcelain, and
mica were similarly perforated. These tests afford proof that when,
intentionally or unintentionally, an electric stress is thus con-
centrated upon a single point of an insulator, its perforating power
is enormously increased. This is a phenomenon of great import-
ance, and throws light upon the cause of many otherwise inex-
plicable insulation break-downs.
Dr Walter's experiments led him to two very important
conclusions: first, that for a plate of a given thickness of an
insulating material, a definite minimum voltage (spark length)
which is capable of perforating the plate may be determined
by this method. The second conclusion is that this voltage is
directly proportional to the thickness of the plate; i.e. the
true disruptive strength is directly proportional to the thickness
of the insulating material.
In view of these facts, Dr Walter proposes that the "dis-
ruptive strength" of any insulating material shall be defined
as " the smallest spark length in air between pointed electrodes
and measured in centimetres, which suffices to perforate within
one minute the majority of samples tested, the results being
reduced to one centimetre thickness of the material in question."
The samples may be of any suitable thickness, but the specific
dielectric strength is reduced to that of a sample of one centi-
metre thickness, and this is practicable in view of the direct
proportionality between thicknesses and dielectric strength, which
appears to be established by Dr Walter's tests. It was found
that the source of voltage supply was of little consequence
except that, in order to avoid development of heat at the point
of the sample where the perforation ultimately occurs, the
number of sparks per second should be maintained low. Dr
Walter chose 20 sparks per second for his work. Were an
appreciable temperature increase to be permitted, the phenomenon
of decrease of disruptive strength with increasing temperature